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CLAIM AMENDMENTS 

1"; (currently amended) A method of generating a wrapper for extracting information 
from a repository of semistructured information, the method comprising the computer- 
implemented steps of: 

presenting to a user a set of predefined operation types from which to construct 
the wrapper, the predefined set comprising operation types for extracting data from the 
repository based on structural relationships within the semistructured information^^ 
including operation types for retrieving web documents, following links within retrieved 
web documents, using match expressions to locate data items within the retrieved web 
documents, and extracting desired data items from the retrieved web documents for 
storage in a structured format ; 

presenting to the user an option to select operation types from the set and to 
specify properties of selected operation types, to allow the user to define operations to be 
performed by the wrapper; 

monitoring and recording selections by the user of operation types and entry of 
operation properties, to generate the wrappe r, wherein the wrapper is adapted to be 
executed to extract data from one or more web documents ; and 

generating and displaying on a display screen a graphical representation of the 
wrapper in which wrapper operations are depicted as objects on the display screen. 

2. (original) The method of Claim 1, further comprising presenting to the user an 
option to select operations depicted on the display screen to allow the user to define links 
between operations, wherein a link represents a call of a destination operation by a source 
operation. 

3. (original) The method of Claim 2, wherein links are graphically depicted on the 
display screen. 

4. (original) The method of Claim 3, wherein the repository comprises a Web site. 

5. (original) The method of Claim 4, wherein the set of predefined operation types 
provides the capability of matching a regular expression. 

6. (original) The method of Claim 5, wherein the generated wrapper is configiu-ed to 
output extracted data in a structured format. 
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7. (original) The method of Claim 6, further comprising visually depicting execution 
of the wrapper through the graphical representation of the wrapper. 

8. (original) The method of Claim 7, further comprising displaying output of the 
wrapper. 

9. (original) The method of Claim 8, further comprising displaying data extracted 
from the semistructured information by the wrapper. 

10. (original) The method of Claim 9, further comprising performing a statistical 
analysis on the output of the wrapper. 

11. (currently amended) A method of generating a wrapper for extracting data from a 
Web site, the method comprising: 

invoking an application, the application providing a graphical design environment 
in which the wrapper can be graphically represented; 

using the application to create objects in the graphical design environment, the 
objects representing operations for extracting data from a Web site based on structural 
relationships within the Web site , including operations for retrieving web documents of 
the Web site, following one or more links within the retrieved web documents, using 
match expressions to locate desired data within the retrieved web documents, and 
extracting desired data from one or more of the retrieved web documents : and 

using the application to create links between the objects in the graphical design 
environment, wherein a link represents a call of a destination operation by a source 
operation, and wherein the wrapper comprises the operations and the calls. 

12. (original) The method of Claim 11, further comprising using the appHcation to 
debug the wrapper. 

13. (original) The method of Claim 12, further comprising: 
using the application to execute the wrapper; and 

using the application to display the data extracted from the Web site in a 
structured format. 

14. (original) The method of Claim 13, further comprising using the application to 
examine the Web site to identify information of interest. 
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15. (original) The method of Claim 11, further comprising defining a structured 



16. (currently amended) A computer program for facilitating the design and creation 
of a wrapper, the computer program comprising, on a computer readable medium: 

wrapper editor code which provides a graphical design environment in which a 
wrapper can be graphically constructed; 

wrapper rendering code which displays a graphical representation of the wrapper 
within the graphical design environment as the wrapper is constructed; and 

operation class code which defines a set of wrapper operation classes for 
extracting data fi-om semistructured information based on structural relationships within 
the semistructured information, wh e r e in th e wrapp e r compris e s instanc e s of th e op e ration 
class e s including operation classes for retrieving web documents. followinR links within 
retrieved web documents, locating data items within the retrieved web documents, and 
extracting desired data items fi-om the retrieved web documents: 

wherein the wrapper editor code, wrapper rendering code, and operation class 
code collectively provide a wrapper development environment which enables users to 
graphically construct executable wrappers for extracting data fi-om web pages without 
writing executable wrapper code . 

17. (original) The computer program of Claim 16, wherein the semistructured 
information comprises a Web site. 

18. (original) The computer program of Claim 17, fiirther comprising table display 
code which displays information extracted fi-om the Web site. 

19. (original) The computer program of Claim 18, further comprising wrapper run 
code which enables the execution of the wrapper. 

20. (original) The computer program of Claim 19, further comprising wrapper 
debugging code. 

2 1 . (original) The computer program of Claim 20, wherein the set of operation classes 
enable the structuring of extracted data. 



format in which the wrapper can output the information. 
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22. (original) The computer program of Claim 21, wherein the wrapper debugging 
code provides options for controlling the execution of the wrapper, the options comprising 
starting the wrapper, stopping the wrapper, and setting breakpoints. 

23. (original) The computer program of Claim 22, wherein the wrapper debugging 
code provides options for displaying transitory data produced by the v/rapper during execution. 

24. (original) The computer program of Claim 22, further comprising Web viewer 
code which displays Web pages. 

25. (currently amended) A method of executing a wrapper, the method comprising: 
creating an instance of a wrapper within an internal memory of a computer, the 

wrapper facilitating the automated extraction of information from a Web site and 
including operations for retrieving web documents of the Web site, using matching 
expressions to locate data items within the retrieved web documents, and extracting data 
items from the retrieved web documents ; 

providing a graphical representation of the wrapper on a display screen; 

providing a user interface through which a user can control the execution of the 
wrapper; 

monitoring the user interface for user input; 

controlling the execution the wrapper in response to user input; 

graphically depicting the execution of the wrapper through the graphical 
representation of the wrapper; and 

displaying information extracted from the Web site as a result of said execution of 
the wrapper . 

26. (original) The method of Claim 25, further comprising: 

graphically depicting objects on the display screen, the objects representing 
operations to be performed by the wrapper; and 

graphically depicting links between objects on the display screen, wherein a link 
represents a call of a destination operation by a source operation. 

27. (original) The method of Claim 26, wherein the user interface provides to the user 
options for controlling the execution of the wrapper, the options comprising starting the wrapper, 
stopping the wrapper, and setting breakpoints at operations. 
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28. (amended herein) The method of Claim 27, further comprising performing a 
statistical analysis on an output of the wrapper. 

29. (original) The method of Claim 27, wherein the wrapper is configured to output 
extracted information in a structured format, 

30. (new) The method of Claim 1, wherein the operation types include an operation 
for submitting HTML forms and associated form data to a web server. 

31. (new) The method of Claim 1, further comprising presenting to the user an 
option to associate the wrapper with a file that specifies a structured format for storing data 
extracted by the wrapper. 

32. (new) The method of Claim 11, further comprising associating the wrapper with 
a structured data format in which data extracted by the wrapper is to be stored by the application. 

33. (new) A wrapper development system, comprising, within a computer readable 
medium or memory: 

a set of operation classes that define a set of available wrapper operations, 
including operations that provide functionality for retrieving web documents, following 
links within retrieved web documents, using match expressions to locate data items 
within the retrieved web documents, and extracting data items from retrieved web 
documents; and 

a user interface that provides functionality for a user to create a wrapper by at least 
(1) selecting wrapper operations from said set to create instances of selected wrapper 
operations, (2) editing properties of the instances of the selected wrapper operations to 
specify actions to be performed by the wrapper, and (3) intercormecting the instances of 
the v^apper operations to specify an order in which the actions are to be performed, 
wherein the user interface graphically depicts each instance of a wrapper operation as a 
corresponding display object that is selectable to edit corresponding properties; 

wherein the user interface further includes functionality for associating a wrapper 
with a structured data format in which data extracted by the v/rapper is to be stored. 

34. (new) The wrapper development system of Claim 33, wherein the user interface 
provides functionality for including within a wrapper a call from one instance of a wrapper 
operation to another instance of a wrapper operation. 
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35. (new) The wrapper development system of Claim 33, further comprising a 
wrapper execution engine that executes the wrappers, wherein the user interface visually depicts 
execution of a wrapper by highlighting the corresponding display objects. 

36. (new) The wrapper development system of Claim 33, wherein the set of available 
wrapper operations includes an operation for submitting HTML forms and associated form data 
to a web server. 

37. (new) The wrapper development system of Claim 33, wherein the user interface 
further includes a web viewer that displays HTML coding of web documents, and provides a 
match function for interactively searching the HTML coding, to facilitate generation of a 
wrapper. 

38. (new) The wrapper development system of Claim 37, wherein the web viewer 
additionally displays a tree view of a web site being browsed. 

39. (new) The wrapper development system of Claim 37, further comprising a 
statistical analysis tool that analyzes data extracted during wrapper execution to evaluate whether 
the wrapper execution was successful. 



